UNCLASSIFIED

AD NUMBER
AD012503
CLASSIFICATION CHANGES
TO: uncl assified
FROM: confi denti al

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
and their contractors;

Adm ni strative/ Qperational Use; JUN 1953. O her
requests shall be referred to Naval Proving

G ound, Dahl gren, VA

AUTHORITY

30 Jun 1965, DoDD 5200.10; USNWC [tr, 24 Jun
1976

THISPAGE ISUNCLASSIFIED




UNCLASSIFTED

AD o

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION ALEXANDRIA. VIRGINIA

DOWNGRADED AT 3 YEAR INTERVALS:
DECLASSIFIED AFTER 12 YEARS
DCD DIR 520010

UNCLASSIFIED



THIS REPORT HAS BEEN DECLASSIFIED
AND CLEARED FOR PUBLIC RELEASE.

DISTRIBUTION A
APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED.




SECURITY INFOEMATION

B
S
o
- IS
O
z‘;§

U”\
=2Z

U S NAVAL PROVING GROUND
DAHLGREN. VIRGINIA

REPORT fI0 1138

FRAGMENTATION CHARACTERISTICS
23rd Partial Report

FRAGMENTATION TESTS OF NOTCHED-RING
BOMBS, 250 L8 ., TYPE EX 17 0D O

Task

FINAL Report Assignment NPG-Re3d-418-i-53

Copy No 10 Classification CONFIDENTIAL

SECURITY INFORMATIOM

EA - -

UU& T -
SEOURITY INFORMATIONW

8ETT °CN JMOdEH OdN



NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1lb.,
Type Bx 17 ¥od C

l. This test was conducted to determine the fragmentation charac-
teristics of 5 lots of 250 1lb. Ring Bombs, Type Ex 17 Xod O,
Composition B loaded, and having wrapped 5/8" square wire cases’
manufactured as followss

a. 130,000 T.S5. steel, 07050 deep internal notches, lot 1
b. 102,000 T.8. steel, O¥050 deep internal notches, lot 2
c. 102,000 T.S. steel, 0Y025 deep external notches, Lot 3
d. 102,000 T.8. steel, 01025 deep side notches, Lot 4
e. 102,000 T.S8. steel with no notches, Lot 5 |

2. 8&. The methods employed for controlling fragment size in Bombd
Lots 1 to 4 were unsatisfactory, as could have been predicted before

the test.

b. The median beam'spray, zone 55°-120°, fragment velocity was
in the order of 5650 ft/sec for all bomd lots.

¢. Bomb Lots 1 and 2 produced about 20% more fragment hits at
60' than lLots 3, 4, and 5. This, in effect, indicates finer frag-
mentation for Lots 1 and 2. Approximately of the effective
fragment hits from all bombs were in polar zone 85°-105°.

9 d.1 Poak blast pressures at 50' for all bomb lots averaged
] Ps.

3. a. In order to obtain better fragment sige ccntrol it is
recommendod that (1) notech depths be increased to at loast 50% of
the wire thickneas, (2) internal notches be used, and (3) wire in
the neighborhood of 100,000 psi tensile strongth be used for the
Bx 17 Kod O Bomb.

b. Consultations with tho Naval Proving Ground and the Naval
Ordnance Laborafory are also recommended bofore an{ more designs of
controlled fragmentation bombds are contracted for by the Bureau of

Ordnance.
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 ¥od O :

R N

¢
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l. AUTHORITYs

This test was authorized by rcferences (a) and (b; and conducted
under Task Assignment NPG-Re3d-418-1-53, reference (c¢).

2. REFERENCES:

8. BUORD Conf ltr NP9 Re3d-Re3c-LME,ANBsbe Ser 48430 of
1 December 1952
be BUORD Conf 1ltr NP9 Re3d-ANBithjk Ser 49797 of
30 Docember 1952
ce BUORD ltr NP9 Re3d-ANBsbe of July 1952
de Chamderlain Corp Conf ltr to BUORD {Re3c) of 30 October 1952
6. NMD Yorktown Conf 1ltr X24/X0 (Gt 3) WFSijes Ser 049 of
27 Jamua 1953
f. .PG Conf Report No. 957 of 1 May 1952

3. BACKGROUND:

In the devciopment of a 250 1lb. low drag fragmentation bomb, the
Chamberlain Corporation at Waterloo, Iowa was requested to manuface
ture five (%) lots of ring bombs, ala having the same external
contours but varying in types of stcel and notching methods, in an
effort to control fragment size,

4, OBJECT OF TEST:

This test was conducted to determine the fragmentation charac-
teristics of 5 lots of 250 1b, Ring Bombs, Type Ex 17 Mod O,
Composition B loaded, and having wrapped 5/8" square wire cascs
manufactured as follows: '

ae 130,000 T.S. steel, OY050 deep internal notches, Lot 1

be 102,000 T.S8. steel, 09050 deep intornal noteches, Lot 2

ce 102,000 T.S. stecl, 09025 deep cxternal notches, Lot 3

d. 102,000 T.S. steel, 0%025 deep side notches, Lot 4

0e 102,000 T.S. stoel with no notches, Lot §

CONFIDENT IAL !
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CONFIDENT IAL NPG REPORT NO. 1138 g
| Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
! Type Ex 18 kod O
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| S. PERICD OF TESTs g
3
a. Dates Project Letters 1 December 1952 g
30 December 1952 j
b. Date Necessary Material Received 16 Pedbruary 1953
ce Date Commenced Test 5 larch 1953 !
d. Date Test Completed 30 April 1953 1

6. REPRESENTATIVES PRESENT:

|
|
: This test was witnessed in part by Messrs. F. D. Donoghue and
| R. F. Grott representing the Bureau of Ordnance.

|

RART C
PETALLS OF TSI

i” 7. DBSCRIPTION OF ITEM UNDER TEST:

a. Five (5) lots of 250 lb. Ring Bombs Type Ex 17 Mod O,
Composition B loaded, with cases made according to Figures 2 to 6,
inclusive, by the Chamberlain Corporation, Waterloo, Iowa. The
essential physical data for the 5 luts of bomb cases obdbtained from
reference (d) are as followss

Case Hardnesa
Lot Material T.S. Blong Rockwell Notch Notch
Ho. (SA®)  (psi) (m2% RA, _"B" _  lgostiop Depth

1038 130,000 8.5%  22.9% internal  O%0%0
1038 102,500 12,58  53.08 9798 intemal 07050
1038 102,%0  12.% 53,08 9798 extercal 09025
1038 102,500  12.5%  53.08  97-98 + side 07c25
1038 102,50  12.5%  53.08  97-98 plain wire, no notobes

WMSWN e

¢ The "side" notches are diamectrically opposite and wound with
notches fore and aft to bomb body.

CONFIDENTIAL
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CON#IDENT IAL NPG REPORT NO. 1138

Fragmentation Tests of Nctched-Ring Bombs, 250 1lb.,
Type Ex 17 ¥od O

All Notch spacings were 3/R" from center to center.
All bomba had 1/16" thick steel inner liners. The bomd and explosive

woights reported by Naval Mine Depot, Yorktown, Virginia, in refer-
ence (@) with fuze and boosters weights are as followss

Bomb Bomb Boab Case Hot mslt Comp B Wax Piller Nose Fuse Total
Ser Lot weight weight weight weight fuse booster weight
Hoa.. No.. 20,015 1b, 20,03 1b, 40,00 1b, 20,03 1%, wilbe, ¥i,lbe, _Jbs.
1 1 141,22 4.16 6i.1l7 0.13 2,85 0,70 240.23
2 1 11,8 3.75 92.1% o1l 2,85 0.7 241.36
4 2 143.63 J.40 93.27 0.16 2,85 0.70 244,.01
5 2 w092 ‘017 910‘9 0025 2.85 O.W 2‘3038
6 2 145,44 3.93 92.46 0.16 2,85 0.7 245,54
7 3 145.16 4.04 92.02 0.09 2.85 0,70 244.86
8 3 148.33 4.3 91,80 0.09 2.85 0.7 247.90
S 3 28,63 A 54 91,18 o.14 2.85 0,70 248.04
10 4 13.75 4.13 92.29 0.3 2,85 0.7 243.85
1n 4 147.16 454 91.26 o.11 2,85 0.70 246,62
12 4 145.53 4.05 91.48 0.19 2.85 0.70 244,.80
3 5 UB.42 4.7 91,30 0.06 2,85 0.7 247.70
U 5 UB.L5 3.89 91.28 oc.1l 2,85 0.70 247.28
15 5 149.31 3.94 93.12 0.16 2,85 0.70 250,08
16 5 1/‘8.” ‘oz' 9202‘ 0016 2085 O.W m.g
17 5 148,16 4,26 9,22 0.4 2,85 0.7 248,33
18 5 149,05 4.18 91,20 c.1l 2.85 0.70 2,8.09

The nose fuzes AR-M103A1 were modified for static detonation by the
Naval Ordnance Laboratory, Figure 1. 7The fuze booster used on all
bombs was a cylinder of bare Composition C-3, 2964 diameter and
2937 long and placed directly behind the nose fuze. These boosters
wore formed at the Naval Prov Ground and used to simulate the
interim fuze arrangemont planned by the Bureau of Ordnance.

b. Each bomb casc was formed by wrapping a 3/8" square wirs
about a 1/16" thiek steel liner. As computed by the Proving Ground
Lots 1 to 4 werc designed by notching to produce 6640 cubical (3/8"3
fragmonts woighing 6.53 grams each. Thc total weight of wire was
computed to be 92.66 1bs. No basec fuzes were used in this testl and
the basec fuze cavities were plugged. The Proving Ground noted that
two (2) turns of wire on the extrcme base end of bombs from Lot 3
were not notched and does not know vhether this was intentional or
a manufacturing defect.

CONF IDENT IAL
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1lb.,
Type Ex 17 Xod O

8. PROCEDURE:

a. All bombs, except No. 18 of Lot 5, which was detonated over
the Naval Proving Ground Water Pit, were éested in a 60' radius
semi-circular cspace arena having 1/8" mild steel panels 5' high and
marked off in 5° polar angle gzones. Each bomdb was placed horigzone
tally on a wooden stand with its nose pointed toward 0®. Four (4)
foot high cane fiberboard packs for sample fragment recovery were
placed at a 60' distance on the open arena side in zone 90°-106° and
marked off in 4° zones. Three (3) 35m ®astax cameras were used to
obtain fragment velocities. Camera No. 1 viewed zone 55° to 120°,
Camera No, 2 viewed zone 120°-180°, and Camera No. 3 viewed zone
0°-55°, Some of the nose fragment velocities were not obtained since
their velocities were below 2000 ft/sec, and poor plato flashes are
obtaincd at those volocities., The ficld set-up is shown in Figure 7.

b. Bomd No. 18 of Lot 5 was detonated over the Naval Proving
Ground Water Pit in order to ohtain a larger fragment sample. The
water pit recovers 1/6 of thc total fragments expelled in polar gone
60°-120°, Fragment velocities were also obtainod in this tost by
using 15' high steel panels at a 60' distance in zone 84°-107°., A
high speed photograph sequence show the detonation and fragment
flashes on the steel panels is shown Pigure 8.

¢c. Three (3) Naval Ordnance Laboratory indenter gages were
placed at 50 feet from the 60' arena center in zone 135° on the
open arena side to record peak blast pressures.

9. RESULTS AND DISCUSSIONs
a. Fragment Space Distribution

The detalled space data are listed in Tables I to V inclusive,
Fragment hits are those which penetrated the 1/8" mild steel panels,
The main concentration of fragment hits were in polar gzone 80° to
150°, The distributions are as followss

CONFIDEKRTIAL
SECURITY INFORMATICON )
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CONFIDENTIAL NPG REPORT NO. 1138 i

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
- Type Ex 17 Mcd O

oy i i '
Zone . Lot 3 4 Iot '
| 0°-65° 67 147 60 121 81
65¢.80° 880 769 440 698 610
1
80°-85° 700 700 7 430 700
85°.90° 1510 118 9 882 - 1010
°.95e 2000 1 11 i077 1238 i
| 95°-10¢° 3480 4240 37 3570 29 y
l 100°-105° 1620 1303 1494, 1421 1016
: 105°-180° 180 —2 —ald —280
| Totals 10,437 10,519 8,713 8,413 2,953
H Polar b4 j
- Zone Lt 1 4 Lot % :
: 6?':'38: g.g %g o.z %.g 1.0 f
Boe-b9e e % g 51 G |
: 85e-90° 14.5 11.2 11.2 1o.g 12.7 y
£ %."95. 19.2 17 02 lg.O 120 16.3 : .
11 95°.-100° 33.4 40.3 43.2 42.4 37.3
t 100°-105° 15.5 12.4 17.1 16.9 12.
105°-180° —al —322 —td —228 —3a2
Totals 100.0 100.0 100.0 100.0 100.0
b. Fragment Plate Penetrations
From the field observations on ricochet fence plates at 30',
arena panels at 60', and velocity panels at 60' by the vater Pit,
general statements on the penetration at 0° obliquity of these bomb
fragments in zone 80°-105° can be mades
(1) The majority will make 1/2" diameter holes in 1/8" mild
steel plate
(2) about 33% will ncnetrate 5/8" thick STS plate at 30 feet
(3) about 8% will penetrate 5/8" thick STS plate at 60 feet
(4) none will penatrate 3/4" thick STS plate at 30 feet.
k|
CORFIDENTIAL
SECURITY INFORMATION 7
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Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Tyoe Ex 17 Mod O

‘ c. PFragment Velocities

The detailed fragment velocities of tho seventeen (17) bombs
are iisted in Tables VI to X inclusive, and are summarized as

\ followss
| ort N R 7 S - A 1
| Portion  Zone
‘ Nose 0°-15° *1720 1730 1730 1780 1660 :
I Beam 550.120° 5520 5670 9790 5610 5600 .
| Base 165°-180° 4430 4680 4600 4200 4290 -
L B * ostimated.
r
v : None of the variations in fragment velocities arc regarded as '
a4, significant.
: d. Fragmont Mass Distribution
Ef : (1) Samvle fragments recovercd in zone 90°-106° from the
4' high cane fiberboard packs at 60! are shown in Pigures 9 to 14,

inclusive. The numbers anc weights listed and averaged are
tabulatcd in Table XI. Thoe water pit recovery of Bond Serial No. 18
of Lot 5, 1/6 of total expected in zone 60°-120°, is shown in
Figgrillg and are listed in Tadble XI. The mass data are summariged
as followss

Bomb
let. grass grame grane grsag Arang
1 28 34 4 bV A 1 *148
2 26 21 3 9 24 2 18
3 13 29 16 19 7 20 22 1 127
4 21 2 10 17 16 18 9 4 116
! 5 20 14 8 1 10 10 10 15 98 i
-5 &L7 231 187 222 209 173 107 230 1766

* The 148 total is a more accurate figure than the 150 total
obtained when the averagc individual groups are added.

No. 18. The numbers represent 1/6 of tho total expcctcd in

= s%* Recovered from Naval Proving Ground Vater Pit on Bombd Scrial
‘ zone 60°-120°,

! CONFIDENTIAL
i3 SECURITY INFORMAT ION 8
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CONFIDEITIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b,
Type Bx 17 ¥od O '

(2) Although the cane fiberboard recovery represents only
a small portion of the total expected fragments the average numbers
of Lot 5 are proportional to those recovered over the water pit.
The water pit total of 1-1/4 to 21 gram fragments, 1399 multiplied
by 6, is 8154. This figure agrees very well with the average number
of fragments penetrating the‘§/8" mild steel plate in the space
distribution tests, 7794, in zone 60°-120° (Table V).

(3) To evaluate the dezree of control of fragment size
obtained, a fair criterion is the total number of fragments of
design size or larger as compared with the same quantity for the
uncontrolled fragmenter. The design size for the subject bombs, as
stated above, was 6.3 grams. The following table shows that even if
allowance is made for a substantial degree of chipping of the design-
size fragments, the "controllad" cesigns offer no advantage over the
uncontrolled,

4.5 » 38 50 47 45
5.5 30 35 i3 11 35
6.5 15 26 23 13 25
79 1 2 1 4 15

Frevious experience has shown that shallow notchecs of the types
employcd in these bombs are of no value in producing equi-axed

fragments. A notch at lcast half way through the wire would be
required for satisfactory control.

e. Blast Data
The average peak blast pressures recorded by the Naval

Ordnance Laboratory indenter gages at 50' from the bombs in
zone 135° are as follows:

Bomb_Lot Peak Pregsure (psi at 50')

l 73

2 7.4

3 77

4 7.5

5 7.0
CONFIDENTIAL
SECURITY INFORNMATION 9
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Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 Kod O
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There were no significant pressure differences between bomb lots,
The pressure variation within boamb lots was ¢0.9 psi. Reference (f)
reported fragmentation and blast data for the 250 1lb. Ex 2 Mod O Low
Drag and the 250 1b. G.P, Standard AN-M57A1 bombs, Their blast
pressures are listed for comparisons

Average Aversge
. Filler Peak Pressure

Bomb Eiller Xeight (lbs)  _pal at 90'
Ex 17-0 Cormp B 92 7.4
(Iots 1-5)
Bz 2-0 80/20 Tritonal 103 8.0
(Low Drag)
AN-M57A1 80/20 Tritonal 130 9.3
(G.P.)

RARL D
CORCLUSJONS

10. a. The methods employed for controlling fragment size in Bomb
Lotstl to 4 were unsatisfactory, as could have been predicted before
the test.

b. The median beam soray, zone 55°-120°, fragment velocity was
in the order of 5650 ft/soc for all bomb lots.

ce Bomb Lots 1 and 2 produced about 20€ more fragment hits at
60* than Lots 3, 4, and 5. This, in effect, indicates finer frag-
mentation for Lots 1 and 2. Approximately éo% of' the effective
fragment hits from all bombe, were in polar zone 85°-105°¢.

d. Poak blast pressurcs at 50' for all bomb lots averaged
7.4 psi.

CONPIDENTIAL
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Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
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. BECOMMENDAT JONS

1l. a« In order {0 obtain better fragment size control it is

rocommended that (1) notch depths be increased to at least 50% of

the wire thickness, (2) internal notches be used, and (3) wire in

| the neighborhood of 100,000 psi tensile strength be used for the '
‘ Ex 17 Kod O Bomb. !

b. Consultations with the Naval Proving Ground and the Naval
Ordnance Laboratory arc also recommended before any more designs of

|
! controlled fragmentation bombs are contracted for by the Burcau of .
\ Ordnance. i J
] .
|
1
|
||
[ i
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Fragmentation Tests of Notchod-Ring Bombs, 250 1b.,
Type Bx 17 Mod 0

il

> The tests upon which this report is based were conducted by
LT A. N. HUGHES, Fragmentation Firing Officer
Pragmentation Division
Terminal Ballistics Department

This report was prepared by:
V. PHILIPCHUK, Fragmentation Battery Officer
ragmentation Division i
Terminal Ballistics Department

|
{ This test was reviewed bys
¥ R. H. LYDDANE, Director of Research
| ferninal Ballistics Department
W. B. ROBERTSON, Lieutenant Commander, USN
Terminal Ballistics Officer _
Terminal Ballistics Department ' )
C. C. BRAMBLE, Director of Research, Ordnance Group \

;1‘ APPROVEDs J. F, EYRWE :
o 4 Captain, USN 4
Commander, Naval Provirg Ground

. ; Y

I ¢ztfg;cc«ﬁéiutag.—
_ E. A. RUCKNER

i Captain, USN
Ordnance Officer
By direction
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CONFIDENTIAL NPG REPORT RO, 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1lb.,
Type Bx 17 Mod O

- ® ® ® W™ P e e e O G e @ e W P e O e P O O T e e e e e S e &e a0 e e e e e

250 1b, Bomb Ex 17 Nod O, Comp B loaded, Lot No. 1

60 ft. Radius Space Arema
1/8* M8 penels 5' high

Averasgn
impacts Averoge

per
total 5° por wmit
Zono Fabl #3 sohe on solid
Degrees Sor §1 gor #2 208l apgle

0-5 2 2 2.0 7 300

5-10

10-15

15-20

20-25

25-30

30-35

35-40

40-45 .

45-50 1l

0=55 1

5560

65-70
17075
75-80
8c-85
85-90
90-95
95100
100-105
105-110
110-115
115-120
120-125
125-130
3130-135 C.5
135-240 Ce5
140-145 2 1.0

0.5

Date: 17 Mar 18 Mar
Rd, M.

ok

:

e
33

N W
°

3888 ww

BRExs

150

365

RERRmvows

1620

msgsusuuu
pRERBes
31

345

-
888

145-150

150-155 1l
155-160

160-165

165-170

170175 1 0.5
175-180 9 8 8.5
CONFIDENTIAL

SECURITY INFORMATION APPENDIX C
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NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b,
Type Bx 17 Mod O ’ !

250 1b, Bowb Ex 17 Mod O, Comp B loaded, Lot No, 2

60 £t. Radius Space Arena
1/8* uS panels 5' high

Average Average Average
Date: 17 Mar 19 mar 2C Mar impects impacts {mpacts
per 5° total 5° per unit
Zone sons on sone on solid
0=-5 2 3 2 2.3 - 7.8 320
5-10 1l l 0.7 7 90
10-15 1 1l C.7 1 100
15-20 1l 0.3 7 40
20-25
25-30
30-35
35-40
40=45
45-5C
50-55
55-60
60-65 2 2 l 1,7 114 230
6570 3 6 4 143 300 590
7Cc-75 3 4 4 3.7 21 510
75-80 7 1 2,7 199 370
80-85 bV 7 7 9.3 700 1280
85-90 12 16 19 15,7 1183 2160
90-95 29 ral 22 24,0 1808 33C0
95-100 60 49 61 56.7 4240 7800
100-105 23 15 15 17.7 1303 2440
1¢5-110 3 4 2.3 165 320
-l 110-115
! 115-120 1 2 1,0 x U0
120-125 1 0.3 19 40
125-130
: 130-135 1l 0.3 17 40
135-140 1l l 0.7 40 100
3 140-145 1l 0.3 B VA 40
g 145-150
- 150-155
155-160
160-165
17G-175 2 3 1 2.0 19 3c0
175-180 6 6 6 6.0 20 8co
CONFIDENTIAL
SECURITY INPORMATION APPENDIX C
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CONFIIRNTIAL NPG REPORT RO, 1138
Fragasntation Tests of l!otohod-!unc Bombs, 250 lb,
e et e ebeveeccoea Type Bx 17 Mod 0 _ _ . . ..
IARIE J11
SPACE DISTRIBUTICH DATA

250 1b, Bomd Bx 17 Mod O. Comp B loadsd, Lot No. 3

60 £t. Radius Space Arepa
1/8 ¥3 panels 5' high
Average Avereago Average
Date: 9 Mar 10 Mar 11 Ner impects impactse impacts
per 5° total 5° per wunit
Zone . some on sons on solid
Degress Serd#7 Serd8  Ser#9  papel  panel . sogle |
0-5 2 2 2 2.0 7 30C
510 l 0.3 3 40
10 40

o ———

25-30 1 - 0.3

;

100

20
230

1380
1790

13 10.0
13.0
17 15.0
5.3
25 20.3

85-950
9C-95
95-100
100-105
105-110
110-115
115-120
120-125 1
125-130 1 0.3
130-135 : 1 0.3 17
135-140 1 0.3
140-145
145-150
150-155
155-160
160-165 1 0.3 7 40
165-170
170-175 1
175-180 5

CONFIDENTIAL
SECURITY INFORMATION APPENDIX C
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CONFIDENTIAL NPG REPORT NO, 1138
Fragmnentation Tests of Notched-Ring Bombs, 250 1b,
ca Type Ex 17 Mod O ’ g

SPA D
250 1b, Bomb Ex 17 Mod O, Comp B loaded, Lot No. 4

60 f£t, Radius Space Arena
1/8* S panels 5' high

Average Average Average

Date: 9 Mar 10 Mar 11 Mar impacts impacts impacts
per 5° total 5° per wnit
Zone zone on Zone on soldid
Degrees Ser #10 Ser #11  Ser #12 panel == panel angle
0=5 2 2 2 2,0 7 3C0
5-10 .
10-15
15-20 1 0.3 7 40
20-25
25=30
30-35
35-40
40=45
45~50 1 0.3 7 40
50-55 1 5 0.7 40 100
55~60
60-65 1 1 0.7 50 100
65-70 3 2 3 2,7 188 370
70-75 2 4 4 3.3 240 450
75-80 4 3 4 3.7 270 510
8c-85 4 ) 7 547 430 780
85-90 5 21 9 11,7 882 1610
90-95 13 20 20 4.3 1077 1967
95-100 50 41 52 47,7 3570 6560
100-105 20 21 17 19.3 1421 2660
105-110 T - 0.3 20 40
110-115
115120 2 s e 100
120-125 1 1 0.7 40 100
125-130 1l 1 0.7 - 40 100
130-135 1 0.3 17 40
135-140
140-145 1 0.3 14 40
145-150
150-155
155-160
16C-165
165-170
170-175 2 1 1 1s3 13 175
175-180 9 6 6 7.0 20 1000
SORFITENTIAL
SECURITY INFCRMATION APPENDIX C

= » T

— - o

“ i w

FRroRnd (o st

S R



CONFIDENTIAL NPG REPORT NO, 1138

Fragmentation Tests of Notohed-Ring Bombs, 250 1b.,
Type Ex 17 Mod O

250 1b, Bomb Bx 17 Mod O, Comp B loaded, Lot No. 5

60 £t. Radius Space Arenma
1/8" MS panels 5' high

Average Average Average
Datet 5 Mar 5Mar 6 Mar Mar Mar  impacts impacts impacts

. per 5° total 5° per umnit

gsone on sone on solid

nﬁx s.._m s._ly. a__l.u s__l.lé ag_Ll.'z m;_ mL. sng;lg_
5-10 2 1 .6 6 80
10-15 1l 2 3 30
15-20 -
20=25
25=30
30-35 1 0.2
35=40 :
40-45 1 0.2
4550 1l 1 0.4
50-55
5560
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140 1
140-145
145-150
150-155
155-160
160-165
5.65=170
170-175 1l 2
175-180 7 6 6 9 6

CONFIDENTIAL
CECURITY INFORMATION APPENDIX C
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CONFIDENTIAL NPG RLPORT NO. 1138

Fragmentation Tests of Notchud-Rirgz Lombs, 250 1b.,
Type Ex 17 Hod C

JABLE VI
FRAGHENT VELOCITY DATA LOT 1
60 Ft, Radius Arcna 2950 Frames pcr sece.
35mm Fastax Camere 1 Comp. B
Rd. 11, 250# Ex 17-0 Ring Bomb Ser. #) Fillor Weight 91.17 1lbs.
Total Woeight 240,23 1bs, Dates 17 March 1953
Frame in Which Beam Total
it _Qcourred Zope No. Fragments Hita  Yelocity (£/5)
26 90-95 2 2 6810
27 90-95 2 2 , 6560
28 90-95 5 ‘ ]
95-100 7 12 6320
29 90-95 6 f
95-100 4 ‘ t
100-105 1 11 6100 :
30 85-90 3
90-95 2 #
31 90-95 3
95-100 1
100-105 5 9 5710
32 £5-90 3
90-95 2
85-100 1l
100-105 3 9 5530
33 85-90 2
90-9% 1 3 5360
34 80-85 1
85-90 3
100-105 3 10 5210
5 -80 1
3 gO-BS 2
85-90 1 4
- 99-100 2 : i
100-10% 1 7 © 5060 i
.36 75-80 2 :
80-85 2
100-105 1 5 4920
CONFIDENTIAL
SECURITY INFORLATION 1 #PPENDIX D i
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CONFIDENTIAL NPG REPCRT NO. 1138

Fragmentation Tcsts of Notched-Ring Bombs, 250 1b.,
Tvpc Ex 17 Mod O

o nb 2 ”

' ZABLE YI (Coptinued)
Frame in Which Boam Total
it _Qccurrod Zons No, Fragmonts Gits  Yelocity (f£/s5)
3?7 70-75 2
gg 0 2
-85 1
85-90 1
90-95 1 7 4780
38 ' 70-75 1
75 1 2 4660
40 95<100 1
70-75 1 2 4430
43 65-70 1 1 4120
44 90-95 1 1 4020 :
45 100-105 2 2 3930 I
47 . 65-70 1 1 377Q
Median 5600
Averago 5500
|
3 |
| .
l
SONFIDENTIAL
SECURITY INFORMLTION 2 ~ APPENDIX D !
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CONFIDENTIAL : . NPG REPORT NO. 1138

Fregmentation Tests of Notched-Ring Bombs, 2'50 1b.,
Type Ex 17 lod O

Z4BLE VI (Contimicd)
60 Ft, Radius Arena 3050 Fremes per seC.
35mm Fastax Camora 2 Comp. B
Rd. 11, 250¢# Bx 17-0 Ring Bomb Sor. #1 Filler Weight 91.17 1bs.
Total Weight 240,23 1bs. Dates 17 March 1953
Freme in Which Base Total
-Hit Qocurred Zone No. Fragmonts Hita  Yelocity (£/3)
25 175-180 1 1 7320
26 170-175% 1l 1l 7040
28 175-180 3 3 6540
29 175-180 2 2 6310
30 175-180 1 1 6100
31 175-180 2 2 5900
32 175-180 1 1 5720
34 175-180 2 2 5380
35 175-180 1 1 5230
36 175-180 2 2 5080
* 19538 : 3 4260
47 175-280 1 1 3890
49 175-180 1 1 3730
58 165-170 1 1 3160
60 170-175 1 1 3050
63 160~-165 1 1 2900
64 165-170 1 1 2860
68 . 175-180 1 (Bese 1l 2690
Piug)
69 175-180 2 2 2650
71 175-180 2 2 2580
Hedian 5010
hVET2ge 4730
CONFIDENTIAL
SECURITY INFORMATION 3 APPENDIX D



B

CONFIDENTIAL NPG R&PORT NO. 1138

Fragmentation Tests of Notcned-Ring Bombs, 250 1b.,
Type Ex 17 Mod O

it SR R e ol s - 5 W R otk e i IR

TABLE VI (Contimued)
60 Ft. Radius Arona 3050 Frames per soc.
35mm Fastax Camora i Comp. B
Rd. 13, 250# Ex 17-0 Ring Bomb Ser. #2 Filler Weight 92,14 1bs.
Total Vieight 241.36 1bs. Dates 18 March 1953
Frame in Which Total
~Hit Ocourred 4one mz._b:mn Hits Velocity (£/3)
28 95=-100 2 2 6540
29 95-100 6 6 6310
30 90-95 3
95-100 5 8 6100
1 90-95 2
99-100 6
100-105 1 9 5900
32 895-% 2
90-95 3
95-100 1l 6 5720
33 85-90 2
90~99 1
100-10% 2 5 9550
100-105 1 6 5380
80-85 2
35 89293 £
95-100 2
100-105 2 8 5230
6 80-85 1
3 85-90 1
100-10% 2 4 5080
37 80-85 3
90-95 1
95=100 1l
~105-110 1 6 4950
36 5«80 1
0-85 2
105-110 1l & 2820
CONFIDENTIAL
SECURITY (FPORLLTION 4 APPENDIX D
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CONFIDENTIAL - NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 Mod O

IABLE VI (Contimied)
Frame in Which Beam Total
-Hdk Qccurred &one No, Fragments Hits  Yeolocity (f/s)
39 70-75 1l
90-95 1
95-100 1l 3 4690
40 5-80 1
%0-92 2
105-110 1 5 4580
4 70-75 1
5 2
0-85 1l .
90-95 1l 5 4460
44 70-75 1 1 4160
45 90-95 1 1l 4070
48 80-85 1l
100-105 1l 2 3810
49 100-105 1l 1l 3730
- Median 5440
Average 5330
CONFIDENTIAL
SECURITY INFORMATION 5
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ZABLE VI (Continued)

60 Pt. Radius Arena 3150 Frames per sec.
35mm Fastax Camera 2 ) Comp. B
Rd. 13, 250# Ex 17-0 Ring Bomb Ser. #2 Piller Weight 92,14 lbs.
Total Weight 241.36 1bs. Dates 18 March 1953
Frame in Which Base
-4t Qocurred Zeng No. Fragments Yelocity (£/5)

26 175-180 1 7270

27 175-180 1l 7000

29 175-180 1 6520

33 175-180 3 5730

34 175-180 1 59560

36 175-180 1 5250

40 175-180 1 4730

45 175-180 1 4200

47 175-180 2 4020

48 175-180 1 3940

49 175-180 1 3860

54 175-180 1 3500

57 175-180 1 3320

58 165-170 1 3260

68 165-170 1 2780

71 175-180 3 (Base 2660

Plug)

72 175-180 3 2630

73 175-180 2 2590

75 175=180 1l 2520
Median 3850
Average 4070
CONFIDENTIAL '
SECURITY INPORMATION 6 APPENDIX D
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NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1ib,.,
Type Ex 17 Mod O
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CONFIDENTIAL NPG REPORT NO. 1138 -

Fragmentation Tests of Notch:d-Ring Bombs, 250 1b.,
Iype Ex 17 Mod O

IABLE VII
FRAGMERT VEILOCITX DATA LOT 2
60 Ft. Radius Arena 2950 Framu per sece
g‘jm Fastax Camera 1 g
250# BEx 17-0 Ring Bomb Ser. #4 er Weight 93.27 Lbs.
Total ieight 244,01 Lbs, Dates 17 Macch 1953
Frame in Which Total
Hit Qccurred.  Zone Nm_mm am_ Yalocity (£/3)
29 95=100 A 6100
30 90=95 Z
95=-100
100-105 1 16 5900
31 90=95 4
95-100 2 .
100=109 1 7 5710
100-105 2 6 5530
100-10% 5 8 5360
34 85-90 1 1 5210
35 80-8% 2
85-90 3
90-99 2
95=100 1
-100=105 5 13 5060
36 80-85 2 :
90-95 1l 3 4920
37 80-85 2
105-110 1 3 4780
8 90-95 1l
3 95=100 1 2 4660
39 80-89 1
90-99 2
95-100 1 4 4540
40 80-8% 1 1 4430
41 70-75 1
90-995 2 3 4320
CONFIDENTIAL

CZCURITY INFORMATION 1 LPPZNDIX D
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CORFIDENTILL NPG RBPORT NO, 1138
FProgmentation Tests of Notched-Ring Bombs, 250 1lb.,

Type ax 17 Mod O g
Frame in Thich Beom Total :
&R08 Jo. Frogments Hita. Valoclty (f73) «
42 100-10% 2 2 4210 :
43 65-70 1 ‘
70-75 1
95100 1 3 4120
46 90-95 b 1 3850
47 65=-70 1 1 3770
edian 5400
| average 5230
CONFIDENTILL e
SECURITY INFORMATION 2 «PPANDIX D “
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CONFIDERLIAL NPG REPORT NO., 1138

Fragmentation Tests of Nutched-Ring Bombs, 250 1lb,.,
Type BEx 17 Mod O

8t oA £l o A LI . i

X

60 Ft, Radius Arena 3150 Frames per sec,
5un Pastax Camera 2 Comp. B {
250# Ex 17-0 Ring Bomdb Ser, #4 Filler Weight 93.27 Lbs, 1
'.l‘otal *eigbt 244,01 Lbs, Dates 17 March 1953 ’!
Frame in Which Base Total
it Qccurrod &one No, Fragments Hita  Yelocity (£/s)
25 . 175-180 l 1 7560
29 175-180 1 1 6520
31 169-1 1
175-1 2 3 6100
32 175-180 ) 1l 5910
33 170-17% l. 1l 5730
34 175-180 1 1 59560
35 175-180 1l 1l - 5400
36 ' 175-180 1 1 5250
37 175-180 2 2 5110
39 175-180 1 1 4850
40 ©170-175 1 )| 4730
45 175-180 1 1 4200
50 175-180 2 2 3780
, 60 155-160 1 1 3150
| 69 175-180 1 (Base Plug) 1 2740
70 175-180 1l 1l 2700
71 175-180 1 1 2660
Median 5220
Average 4910
#
i
CONFIDENTIAL |
. SECURITY INFORMATION 3 APPENDIX D
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NPG REPORT NO, 1138

Fraegmentation Tests of Notched-Ring Bombs, 250 1lb,,
Type Bx 17 Mod O

60 Ft. Radius Arena
35mm Pastax Camera 1

Rd, 14, 250# Ex 17-0 Ring Bomb Ser. #5

Total Woight 243,38 Lbs.

Frame in Yhich

3150 Frames per sec.

Co?g. B
Filler Weight 91,49 Lbs,
Dates 19 March 1953

~Hdt Oceurred 4one .nn._zxaxnan&n Hits  Yelocity (£/s)

28
29
30

3

32
33
34

35
36

38

39

40

CONFIDENTIAL

90-95
95«100

90-95
95~100

85-90
90-95

95-100
100-105

85=-90

90-9%

95-100
100-105

85-

160105
85-90

100-105

SECURITY INFORMATION

Ry T AT A O R

L
MO RO HERH S 2 DS D D DD MO OW ON

Total
12 6750
9 6520
10 6300
6 6100
3 5910
3 5730
9 5560
1 5400
2 5250
4 4970
3 4850
5 4730
APPENDIX D
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| CONFIDRNTIAL NPG REPORT NO. 1138

| 41 95«100 1
| 42 90=95 1
43 70-75 2
95~-100 1
A4 65-70 1
70=75 1
95100 1
45 65=70 1l
46 90-95 1
47 65-70 1
Median
Avereage
CONFIDENTIAL
SECURITY INFORMATION 5
|
TR ik S S AR TR

Type Ex 17 Mod O

oW

e - < .

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,

4300
4200
4110

" 4020
$990
5710

APPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Bx 17 Kod O

1
B, TP Tt e (R AR T PN 8 WA AR W eI

3
60 Ft, Radius 4rena 300 Frames per sec. ]
35mm Fastax Camera 2 ocmp. B
Rd., 14, 250# Bx 17-0 Ring Bomb Ser. #5 Filler Weight 91.49 Lbs. j
Total Weight 243,38 Lbs. Dates 19 March 1953 g
Framo in Which Base j
21t Occurred 4ona No. Fragments Yolocity (£/3) :
27 175=180 1 7330 '
28 175-180 1 7070
31 175-180 b 6390
32 175-180 2 6190
33 175-180 1 6000
34 175-180 2 5820
35 175-180 1 5660
36 175-180 1 5500 _
, 37 175-180 1 5350 a
38 175-180 1l 5210
39 170=175 1 5080 :
42 175-180 2 4710 i
45 175-180 1 4400 ' é
47 175-180 2 4210 §
48 175-180 2 4130 L
49 175-180 1 4040
50 170-17% 1 3960
60 170-175 1 3300
65 170-175 1 3050
79 175-180 3 (Base Plug) 2510
20 175-180 1 - 2480
Medien 4880
Averago 4730
CONFIDENTIAL
SECURITY INFORMATION 6 LPPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Pragmentation Tosts of Notched-Ring Bombs, 250 1lb.,
' Typo Ex 17 Mod O

Z4BIE YII (Contimued)

60 Ft, Radius irena 2150 Frames por seC.
35mm Fastax Camera 1 ompe B
Rd. 14, 250¢# Bx 17-0 Ring Bomb Saor. #5 Piller Weight 91.49 Lbs,
Total Woight 243.38 Ebs. Dates 19 March 1953
Fromo in Which Nose
it Ocourred . &one Noo Fragmenta Yaolocity (£/2)

109 0=9 1 1730

CONFIDENI‘I%

SECURITY INFPORMATION 7 LPPENRDIX D \
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CONFIDENTIAL NPG REBPORT NO. 1138

Fragmontation Tests of Notched-Ring Bombs, 250 1lb.,
| Type Bx 17 Mod O

R SR I TR T BT & 4 i e d PR Y o S 0 Nk b L J v i SR g T i i o ) g

| t
| Z4BLE V11 (Continned) ,
| 60 Pt, Radius arena 8100 Frames per sec.
?5m Fastax Camore 1 m].i. B
Wde 15. 250# Ex 17=0 Ring Bomb Ser. #é Filler Weight 92,46 Lbs,
Total Weight 245,54 Lbs. Datos 20 March 1953
Freme in ¥hich Boam Total
it _Occurred &ong No. Fragments Hits K  Yelocity (£/s)
. 29 95100 4 4 6410
| 0 90-95 1
= 95.100 6 7 6200
1 90-95 3 :
? 95100 7 10 6000
32 90-95 5
95-100 3
100-105 3 11 5810
> 2B :
. ' 100-105 2 6 5640
34 85-90 5
90-95 2
100-105 3 10 5470
85~ 1l
=2 9?-?80 1 2 5310
95100 1 3 5170
37 80-85 2 2 5030
100-105 2 6 4890
90-99 1
. 105-110 2 3 4770
40 85- 1
9'55-2000 1 2 4650
31 5-100 2
130-105 1 3 4540
CONFIDENTIA
SRCUKITY %aammmu 8 APPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmontation Tosts of Notched-Ring Bonbs, 250 1b,.,
Typo Bx 17 Mod O

I4BLE VII (Contipued)
Frame in %Yhich Beem Total
& 4cno No. Fracments Hits ~ Yelocity (f/s)
42 65-70 2
85-90 1 3 4430
43 90-95 1
95-100 l
100-105 1l 3 4330
44 70=-75% 1
100-105 1 2 4230
45 85-90 1 1 4130
47 90-95 1 1 3960
Median 5610
hverage 5410
CONFIDENTIAL
SECURITY INFORMATION 9 APPENDIX D
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CONFIDENTILL NPG REPORT NO, 1138

Fragmentation Tests cf Notchoed-Ring Bombs, 250 1b,,
Typoe BEx 17 Mod ©

TABLE VII (Contimuad)

60 Ft. Radius 4rena 3150 Franes per socC.
35mm Fastax Cemera 2 Comp.
hde. 15, 25C# Bx 17-0 Ring Bomb Ber. #6 PFiller Weight 92,46 Lbs,
Total Weight 245,54 Lbs, Datos 20 March 1953
Frame in Which Base
L _Qccurred, &one No, Fragzonts ‘Iﬂlﬂsiil_Lllﬂl

31 175-180 1l 6100

32 175-180 1 5910

3 175-180 1 5730

35 175-180 2 5400

46 175=180 1 4110

54 165-170 1 3500

55 175-180 1 3440

60 175-180 1 3150

71 175-180 1 2660

72 175-180 ) § 2630

73 175-180 2 (Base Plug) 2590

74 175-180 1 2950
Median 3930
Lverage 3980
CONFIDEBNTILL
SECURITY INFORMATION 10 LPPENDIX D
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CONFIDENTIAL

')

NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,

60 Pt. Radius Arena
37mm Fastax Zamera 1

Rd. 5, 250# Ex 17-0 Ring Bomb Ser. #7

Total Weight 244,86 1bs,

Frame in Which
~Hit Ocourred

28
29

30
b

32

33
34
35

36
38

39
41

CONFIDENTIAL

SECURITY INFORMATION

Type Ex 17 Mod O

TABLE YIIL
FRAGMENT VELOCITYX DATA LOT 3
3050 Frames per sec.
Comp. B
Filler VWeight 92,02 lbs,
Dates 9 March 1953
Boam Total
Zone  No. Fragments Hits  Yelocity (f/s)
90-95 1 1 6540
90-95 1
95-100 7 8 6310
90-95 2
95-100 5 7 6100
90-95 8
95-100 2
100-105 3 13 5900
85-90 3
90-95 4
95-100 1
100-105 2 10 5720
100-105 1 1 5550
- 85-90 3 3 5380
80-85 2
85-90 1
100-1095 1 4 5230
80-85 1 1 5080
75-80 1
80-85 2
85-90 2
95-100 1 6 4820
75-80 1 1 4690
70-75 2 2 4460
1 APPENDIX D
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CONFIDENTIAL

L

NPG REPORT NO, 1138

Fragnentation Tests of Notched-Ring Bombs, 250 1b.,

Type Ex 17 Mod O

Median
Average

CONFID=NTIAL

SisCURITY INFORMATION

TABLE VIII (Continued)
Sean Total

Zone  No. Fragments Hits  Velogdty (£/s)

75-80 1 1 4360

90-9% 1 1 4260

65=70 2

95-100 1 3 4160
5770
5560

2 APPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138
Fragmentation Tests of Notched-Ring Bumbs, 250 1b., = 2
Type Ex 17 Mod O = B
I1ABLE VIII (Continued)
60 Pt. Radius Arena 3000 Frames per sec.
35mm Fastax Camera 2 Comp, B
Rd. 5, 2504 Ex 17-0 Ring Bomb Ser. #7 Filler ¥Weight 92,02 1lbs.,
Total Weight 244,86 1bs. Datet 9 March 1953 A
Frame in Which se Total
"Hit Qcourred  gZone  No. Pragments Hits  Yeloolty (£/8)
24 175-180 1l 1l 79500
27 175-180 1 1 6670
32 135-140 1 1 5630 k.
34 175-180 2 2 5290
35 175-180 2 2 9140
37 170-1795 2 2 4860
4] 175-18C 2 2 4390
44 175-180 2 2 4090
50 175-180 1l 1l 3600
51 175-180 1
170-175 1 2 3530
67 175-180 1 1 2690
68 179-180 2 (Base
Plug) 2 2650
71 179-180 1l
160-169 1 2 2540
Median 4500
Average 4340
CONFIDENTIAL ~
SECURITY INFORMATION 3 APPENDIX D

;\ RN R AR L SN BT e R SRR TR R e s S A ED U A SR IO RN TN
" . i 5 1 - 1 0




CONFIDENTIAL NPG REPORT NO. 1138 ‘: 1-
Fragmentation Tests of Notched-Ring Bombs, 250 1lb., "
Type BEx 17 Mod O ;
TABLE VIXL (Contimed) '
60 FPt. kadius Arena 3000 Frames per sec. 1
35mm Fastax Camera 1 Comp, B.
Rd. 7, 250 Ex 17-0 Ring Bamb Ser. #8 Filler Weight 91,80 1lbs,
Total Weight 247,90 1bs, Dates 10 March 1953
Frame in Which Bean Total
26 100-105 1 1 6920 ;
28 95-100 5 5 6430
29 90-99 1
95-100 6 ? 6210
30 90-95 3
95-100 4
100-105 4 11 6000
o 99200 3
100-105 1 6 5810
95-100 2 5 5630
33 85-90 3
90-95 1
95-100 1
100-105 2 7 5450
100-105 1 5 5290
36 80-89 1l
100-105 1 2 5000
7 80-85 1
> 90-95 1 2 4860
8 = 4 )
2 973-:5; b 5 4740
42 85-90 2 2 4290
CONFIDENTIAL
SECURITY INFORMATION 4 APPENDIX D
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CONFIDENTIAL NPG REPCRT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 Mod O

s

T
Frame in Which Beam Total "
-HAt Qocurred. Zone  No, Fragments Hita Yelogity (£/s)
a4 85-90 1 4090 ,
a5 95-100 1 1 4000 3
46 70-75 1l 1 3910 :
50 85-90 1 1 3600
72 85-20 1 2 3460 ‘
Median . 5750
Average 5480
CONFIDENTIAL
EECURITY INFORMATION ] APPENDIX D

B e
_ R IN v 2. . SR 0 WA e A R SIS 1 e g Y ORI SN TN ST AR R




CONFIDENTIAL NPG REPCRT NO. 1138

Fragmentation Tests of Notched-Ring Bomts, 250 1b.,
Type Ex 17 Mod O '

IABLE VIII (Contigued)
60 Ft. Radius Arena 3000 Frames per sec.
35mm Fastax Camera 2 Comp. B :
Rd, 7, 250# Ex 17-0O Ring Bomb Ser. #8 Filler Weight 91.80 1bs. !
Total Woight 247,90 1bs, Dates 10 March 1953
Frame in Which Base
it Occurred 4one No. Fragments Velocity (£/2)
23 175-180. 1 7830
26 175-180 1 6920
30 ' 175-180 2 6000
1 175-180 1 5810
34 170-175 1 5290
35 179-180 1 5140
37 175-180 1 4860
38 170-175 1 4740 )
41 175-180 1 4390
44 175-180 1 4090 '?
48 175-180 1l 3750
49 175-108 1 3670
50 175-180 1 3600
52 160-165 1 3460
67 175-180 2 (Base 2690
Plug)
68 175-180 1 2650
70 175-160 1 2570
Median ' 4500
Average 4530
CONFIDENTIAL
SECURITY INFORMATION 6 APPENDIX D
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CONFIDENTIAL NPG REPORT NO, 1138

Fragmentation Tests of Rotched-Ring Bombs, 250 1b.,
Type kx 17 Mod O

ZABLE VIII (Contimued)

60 Ft. Radius Arena 3050 Frames per sec.
35mm Fastax Camera 3 Comp. B
Rd. 7, 250¢ Bx 17-0 Ring Bomb Ser. #8 Filler Veight 91.80 1bs.
Total Weight 247.90 lbs. Dates 10 March 1953
Frame in Which Nose
~Hit Oocurred Zons No. Fragments Velocity (f/g)

107 0=5% 2 1710

108 0-9 1 1690
Average 1700

CONFIDENTIAL
SECURITY INFORLATICH

~J

APPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Rirg Boci:s, 250 1b.,
Type Ex 17 Mod O

@
L4
A ool Ml 5 W a1t

ZABLE YIJI (Contimied)
60 FPt. Radius Arena 3000 Fremes per sec.
35mm Fastax Camera 1 Comp. B
Rd. 9, 250¢ Ex 17-0 Ring Bomb Ser. #9 Filler Vieight 91.18
Total Weight 248.04 1bs, _ Dates 17 March 1953
Frame in Which Beanm Total
it Qccurred Zone  No. Fragmopts [Eits  Yelocity (£/s)
) 27 95-100 1 1 6670
28 90-95 2 2 6430
29 95-100 6
90-95 5
95-100 4 15 6210
30 85-90 2
90-95 4
95-100 3
100-105 3 12 6000
3 90-95 1
100-105 5 6 5810
32 85-90 3 3 5630
33 85-90 1
100-105 4 5 5450 [
34 80-85 2 E
85-90 -4 6 5290
39 80-85 1
100-105 2 3 5140
36 80-85 2
85-90 1
95-100 1 4 5000
- 37 25-80 1
89-980 1
75-80 2 6 4860
; 41 65-70 1 1 4390 ’
- 42 95-100 1 1 4290
43 90-95 1 1 4190 |
Median 5850 ‘
Average 5650
CONFIDENTIAL
SECURITY INFORMLATION 8 APPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1136

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 Yod O

60 Pt. Radius Arena 3050 Frames per sec.

35mm Fastax Camera 2 Comp. B
Rd, 9, 250# Ex 17-0 Ring Bamb Ser. #9 Filler Weight 91,18 1bs.
Total "Welght 248,04 1bs, Dates 17 Mareh 1953
Frame in Which Base Total
it Occurred Zgna  No. Pragments Hits  Yelocdty (£/5)
24 175=-180 2 2 7630
25 175-180 1 1 7320
30 175-180 2 2 6100
32 175-180 4 4 5720
34 175-180 1 1 5380
37 175=-180 1 1 4950
38 175-180 2 2 4820
40 165-170 1 1 4580
41 175-180 1 1 4460
43 175-180 1 1 4260
45 175-180 1 1 4070
48 175-180 1 1 3810
49 175-180 1 1 3730
59 160-165 1 1 3100
; 61 160~-165 1 ‘
¥ 175-180 1 2 3000
65 1720-175 1 1 2820
66 175-180 2 (Base 2 2770
Plug)
: 69 175-180 1 1 2650
i Median , 4800
Average 4720
' CONF1DBNTIAL
SECURITY INFCRMATION 9 APPENDIX D
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CONFIDENTIAL NPG RERPOKT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 Mod O

ZABLE VIII (Caontinyed)

60 Ft. Radius Arena 3150 Frames per sec,
35mm Fastax Camera 3 Comp. B
Rd. 9, 250¢ Bx 17-0 Ring Bonb Ser. #9 Filler Weight 91,18 1lbs.
Total Weight 248,04 1bs, Dates 17 March 1953
Frame in Which Nose
~Hit Ocourred Zone Noo, Fragments Yelocity (f/3)

108 0-5 1 1750
CONFIDENTIAL
SECURITY INFORLATION 10 APPENDIX D
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CONFIDENT IAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 ¥od O

IARLE 1X
FRAGMENT VELOCITY DATA 10T 4
60 Ft. Radius Arena 3050 Frames per sec.
Smm Fastax Camera 1 Comp. B
Rd. s 250# Ex 17-0 Ring Bomb Ser. #10 Filler Weight 92.29 Lbs.
Total Weight 243,85 Lbs. Dates 9 March 1953
' Frame in Which Base Total
. ~Hit Occurred Zone Ho, Fragments Hits  Yelocity (£/3)
'. 29 95-100. 3 6 6310
30 95-100 7 7 6100
31 90-95 4
95-100 8 12 5900
32 90-9% 1
. 95-100 2
: 100-10% 2 5 5720
33 85-90 1
90-95 2
100-105 1l 4 5550
34 85-90 i
100-105 1 3 5380
35 90-95 1
| 100-105 2 3 5230
36 85-90 1l 1 5080
37 80-85 1
85-90 1
90-99 1
95.100 2 5 4950
l 38 80-85 1
o | 90-95 1 2 4820
= | 39 85-90 1
s | 90-95 1 2 4690
40 80-85 1
3 85-90 1
F 95-100 1 3 4580
-
L CON¥ IDENT IAL
i SECURITY INFORMATION 1l APPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 Mod O

ZABLE IZX (Coptinued)

Frame in Which Beam Total
Hit Occurred Zone Bo, Fragments Hits  Yelocity (f/=)

41 100-105 1 1 4460

43 65-70 1

70=-75 1 2 4260

44 95-100 2 2 4160
Median 59200
Average 5480
CONFIDENTIAL
SECURITY INFORMATION 2 APPINCIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1lb.,
Type Ex 17 ¥od O

TABLE 1X (continued)

60 Ft. Radius Arena 3000 Frames per sec.
35mm Fastax Camera 2 Comp. B
Rd. 6, 250# Ex 17=-0 Ring Bomb Ser. #10 Filler Weight 92.29 Lbs,
Total wbight 243,85 Lbs, Dates 9 March 1953
Frame in Which Base Total
it Ocourred Zone No, Fragments Hits  Yelocity (£/s)

25 175-180 1l 1l 7200

27 175-180 1l 1l 6670

29 155-160 1 1 6210

31 170-175 2 2 5810

33 175-180 1l 1l 5450

+3 igg-%gg i 2 4190

44 175-180 2 2 4090

46 175-180 1 1 3910

52 160-165 1 1 3460

66 175-180 1 1 2730

67 175-180 2 (Base Plug) 2 2690

68 175-180 2 2 2650

69 175-180 1l 1 2610

72 175-180 1 1 2500
Median 4230
Average 41390
CONFIDENTIAL
SECURITY INFORMATION 3 APPENDIX D
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| CONFIDENTIAL

60 Ft. Radius Arena
35hm Fastax Camera 1

Total Weight 246,62 Lbs,
Frame in Which Bean
';1 it Occurred ~  Zone Ho. Frarments
: 28 95-100 3
; 29 90-95 2
: 95-100 9
: 30 90-95 4
95-100 4
31 90«95 5
995-100 1l
3 100-105 3
f 32 85-90 5
: 90-9% 3
95100 2
: 100-105 3
? 85- 4
: 20 163-305 2
34 85-90 1
L 100-10% 2
35 80-85 3
4 85-90 3
6 80-85 1l
3 85+90 1l
95-100 1l
37 5-80 1
8385 1
38 75-80 2
3 75-80 1
9 53-82 1
85-90 1
40 100-105 1
CONFIDENTIAL
SECURITY INFORMATION 4

Rd. 8, 250¢# Bx 17-0 Ring Bomb Ser. #11

o

KPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 Nod O

3000 Frames per sece.
Filger Weight 91.26 Lbs.

Dates

Total
Hits

3
11
8

10 March 1953

Yelocity (f£/s)
6430

6210
6000

5810

5630

5450
5290

5140

4860
4740

4620
4500

APPZINDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Bx 17 Mod O

T C e
Frame in Which Beam Total
_Hit Occurred Zone No. Fragments Hits_ ~ Veloecity (f/s)
44 70-75 2
85-90 1
90-95 1 4 4090
47 65~70 1 1 3830
48 65-70 1
80-85 1 2 37%0
MNedian 5660
Average 5460
CONFIDZENTIAL
SECURITY INFORMATION 5 APPENLIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 Mod O

- @b e» v P e » B P O & P @ B g E® T G B B G > @ @ @ W W @ ® = W @ ® o

TABLE IX (Coptinued)
60 Pt. Radius Arena 3000 Frames per sec.
35am Pastax Camera 2 Comp. B
Rd. 8, 250# Ex 17-0 Ring Bomb Ser. #11 Filler Weight 91,26 Lbs,
Total Weight 246.62 Lbs, Dates 10 March 1953
Frame in Which Base Total
23 175-180 1l 1l 7830
31 175-18C 1 1 5810
33 175-180 1 1 54 50
34 175-180 2 2 5290
35 175-180 2 2 5140
: 38 175-180 1 1 4740
E 39 175-180 1 1 4620
: 40 175-180 1 1 4500
41 175-180 1 1 4390
42 170-17% 1 1 4290
43 175-180 2 2 4190
44 175-180 1 1 4090
45 170-175 1 1 4000
46 170-135 1
175-180 1 2 3910
51 175-180 1
170-185 1 2 3530
55 165-170 1 1 3270
: 62 160-165 1 1 2900
; 64 165-170 1 1 2810
A 66 175-180 1 1 2730
b 67 175-180 3 (Base Plug) 3 2690
; 72 160-165 1 1 2500
r' Median 4160
' Avarage 4150
CONFIDENTIAL i
SECURITY INFORMXATION 6 APPENDIX D
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CONFIDENTIAL NPG 3SPORT NCO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Ex 17 ¥od O

A%

TABLE IX (Continued)

60 Ft, Radius Arena 3050 Frames per Sec.
35mm Fastax Camera 3 Comp. B
Rd. 8, 750# Ex 17-0 Ring Bombs Ser. #11 Filler Weight 91.26 lbs.
Total W ight 246,62 Lbs. Dates 10 March 1953
Frame in Which Nose
~Hit Occurred =  Zone =  No. Frapments = Yelocity (f/s)

103 0-5 1l 1780

108 0=-5 1l 1690
Average 1740

- CONF IDENT IAL
SECURITY INFORLATION 7 APPENDIX D
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CONF IDENTIAL

NPG REPORT NO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b,,

Type Bx 17 Mod O

60 Pt. Radius Arena
35&: Fastnx Camera 1

Rd. 250¢ Bx 1
%eignt 244,80 Lbs.

Total
Frame in Which

25
27
28

29

30
31
32

33

34

35

36

37

38

CONF IDENTIAL

100-10%
95-100
90-95
95-100
90-95

95-100
100-10%

90-95
100-105

85-90
100-105

85-90
95-100
100-105

80-85
85-90
90-95

80-85
95-100
100-105

35-80

0-85
85-90
90-95
95-100

100-105

75-80
90-35
95-100

2950 Frames ner sec.
Comp. B

-0 Ring Bomb Ser. #12 Filler tleight 91,48 Lbs.

Dates 1l March 1953

Beam Total
JHit Occurred &ona ns;_tznsmsnxa Hits K Yelocity (£/3)

1 1 7080
6 6 6560
3 14 6320
4 .

4

2 10 6100
2 - SR 5900
3 3 5710
2

2 4 5530
1

1

1 3 5360
3

1 Vi 5210
2

2

2 6 5060
1

1

1 3 4920
1 5 4780
3

2

1 6 4660

8 APPENDIX D

SECURITY INFORMATION
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CONFIDENTIAL PG RZPORT NO. 1138

Fragmentation Test of Notched-Ring Bomiys, 270 1b.,
Type Ex 17 Ned O

IABLE IX (Continuod)
Frame in Which Beam Total
Hit Occurred &9ne Ko, Fragments Hits  Yelocity (£/3)
39 70-75 1
75-80 1
95-100 1 3 4540
40 0-79 1
5-90 2
90-9% 1 4 4430
41 65-70 1 1 4320
42 0-7% 2
0-85 1 3 4210
43 65-70 1
95-100 1
100-105 1 3 4120
45 65-70 1 1 3930
Median 5470
Average 5420

CONFIDENTIAL
SECURITY TNFORMATIOY 9 APPENDIX D
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CONFIDENTIAL NPG RLPORT MO. 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b.,
Typo Ex 17 bod O

IASLE 1X (Continued)

60 Ft. Radius Arena 3000 Frames per sec.

35mm Pastax Camera 2 Comg. B

Rd. 10* 250¢# Ex 17-0 Ring Bomb Ser. #12 Piller Weight 91.48 Lbs,
e

Total Weight 244,80 Lbs, Dates 11 March 1953 |
Framc in Which Base
it Occurred . 4one No. Pragments Velocity (£/8)
a3 175-180 1 7830 |
24 1725-180 1 7500
28 175-180 1 6430
30 175-180 l 6000
35 175-180 1 5140
38 175-180 1 4740
39 170=17% 1 4620
42 175-180 1 4290
43 170-175 1
175-1 1 4190
: 46 170-175 1 3910
5 51 165-170 1 3530
% 57 165-170 1 3160
& 60 165-170 1 3000
65 160-165 1 2770
e 69 175-180 1 (Base Plug) 2610
% 70 175-180 1 2570
'.;-‘f 7] 175-180 1 2540
Median 4200
£ Average 4390
=
B
E . CONF IDENT IAL
SECURITY INFORMATION 10 APPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragmontation Tests of Notchod-Ring Bombs, 250 1b.,
| Type Ex 17 Mod O

TABLE IX (Continued) |

60 Ft. Radius Arcna 3050 Frames per sec.
35mm Fastax Camera 3 Comg. B b
Rd. 10, 250# Ex 17-0 Ring Bomdb Ser. #12 Filler Weight 91.48 Lbs. !
Total Hoight 244,80 Lbs. Dates 11 March 1953 |
Frame in Which Nose i
Hit Occurred Zone No. Fragments Yelocity (£/3)

90 10-15 1 - 2030 1

116 0-5 1 1580
Average 1810

-
CONFIDENTIAL
SECURITY INFORMATION 11 APPERDIX D
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CONFIDENTIAL

) ;

NFG REPORT NO. 1138

_ Fragmentation Tests of Notched-Ring Bnhabs, 250 1b.,
‘ Type Bx 17 Mod O

TR T 3

60 Ft. Radius Arena
35am Fagtax Camera 1
R4, 1, 250¢# Ex 17-0 Ring 3omb Ser #13

2550 Frames per sec.
Comp. B
Filler Weight 91.30 Lbs,

Total Weight 247,70 Lbs, Date: 5 March 1953
Frame in which Beam Total
it Occurred Zoene No. Fragments Hita  Yelocity (£/s)
24 95-100 3 3 6380
2 90-95 2
? 95-100 11 13 6120
* Eh
100-105 5 13 5880
90-9 2
=t 100-135 1 3 5670
28 0- 2 '
95130 :
100-105 1
85-90 ? 1 5460
29 85-90 4
100-10% 3 ? 5280
30 90-95 2
182-185 1
8o-85 3 8 5100
31 100-105 1
as-go 1
80-85 4 6 4940
32 105-110 1
sg:es 1 2 4780
33 85~90 1
80-85 1 2 4640
34 75-80 4 4 4500
CONFIDENTIAL
S8ECURITY INFORMATION 1 AFPENDIX D
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CCNFIDENTIAL NPG REPCRT NO, 1138
Fragmentation Tests of Notched-Ring Bcazbs, 250 1b.,
Type Ex 17 Mod O
ZABLE X (Coptipned)

Frame in Which Bean Total
it Ogourred Zone Noo Fragments Hits  Yelocity (£/3)

36 75-80 1l

70=-75 1l .
100105 1l 3 4250

38 65-70 2 2 4030
Median 5570
Average 5420
CCNFIDENTIAL
SECURITY INFORIATION 2 APPENDIX D
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CONFIDENTIAL NPG REPORT NO., 1138

Fragmentation Tests of Notched-Ring Bcmbs, 250 1b.,
Type Ex 17 Mod O

‘ ZABLE X (Continued)
60 Ft. Radius Arena 2550 Frames per sec,
35nn Fastax Camera 2 Comp. B
Rd. 1, 250¢ Bx 17-0 Ring Bomb Ser #13 Filler Weight 91,30 Lbs,
‘ Total weight 247. 70 Lbs, Dates 5 March 1953
Freae in which Total
| ~Hi% Qoourred —  Zome Na.._nnnmn Hite  Yelocity (£/s)
23 175-180 2 2 6650
26 175-160 2 2 5880
‘ 30 175-180 2 2 5100
31 175-1860 1 1 4940
34 - 175-180 1 1 4500
35 175-160 1 1 4370
37 175-180 2 2 4140
39 175-180 1 1 3920
40 175-180 1 1 3830
{‘ 43 175-160 1 1 3560
| 44 175-160 2 2 3480
| 45 175-1€0 1 1 3400
| 50 175-160 | 1 3060
|
51 180 1
| 113163 1 2 3000
54 175-180 1 1 2830
57 160-165 1 (Base
| 175-180 3 Plug) 4 2680
}- . 59 175-180 1 1 2590
Median 3830
; Average 4010
|
|
| CONFIDENTIAL
| 8ECURITY INFORMATION 3 APFENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fregmentation Tests of Notched-Ring Bombs, 250 1b.,
Type Bx 17 ifod O

ZABLE X (Continued)
6C Ft. Radius irena 2550 Frames per sec,
35mm Fastax Camera 1 Comp. B
Rd, 2, 250f Ex 17-0 Ring Bomb Ser #14 Filler Weight 91.26 Lbs,
Total wWeight 247,28 Lbvs, Dates 5 March 1953
Frame in wWhich Bean Total
~Hit Occurred &one No, Fragments [Hita  Yeloolty (£/s)
24 95-100 2 2 6380
25 90-95 2
95-100 8 10 6120
26 90-65 5
95-100 1
100-105 1 7 5880
27 85-90 1l
90-95 2
95-100 4
100-10% 2 8 5670
S~ B
100-105 2 6 5460
29 80=-69 1
§5-90 1l
95-100 1
100-105 l 4 5280
0 80-8
- 85-90 3
100-105 1 6 5100
31 80=-55
89-95 ;
100-105 4 8 4540
32 80=-89 6 6 4780
33 80-8¢ 1
5-80 1
105-110 1 3 4640
35 75-80 1 1 4370
36 70=95 1 1 4250
Median 9500
Average 5410
CONFIDENTIAL .
SECURITY INFORMATION . a4 APPENDIX D
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CONFIDENTIAL NPG REPCHT NO. 1138

Fragmentation Tests of Notched-Ring Bouxbs, 250 1b.,
Type BEx 17 Mod O

IABIE X (Continued)
60 Ft, Radius Arena : 2550 Frames per sec,
35mm Fastax Camera 2 Compe B
Rd. 2, 250¢ Ex 17-0 Ring Bomb Ser #14  Filier Weight 91,20 Lbs.
Total Vielght 247.28 Lbs. Dates 5 March 1953
Frame in Which Total
| -Bit Occurred 4one Bn..t:nsnnn&n HBits  Yelocity (£/s)
} 22 175-180 2 | 2 6950
23 ~ 175-180 1 1 6650
28 175<180 1 1 5460
31 175-180 1 1 4940
k 35 170-175 1l 1 4370
' 39 175-180 2
165-170 1 3 3920
40 175-180 2 2 3830
49 165-170 1 1 3120
51 175-180 1 1 3000
9% . 160-165 1 1 2760
56 160-165 1 1 2730
60 175-180 3 (ggg:) 3 2550
Modian ' 3920
Average 4110
; CONFIDENTIAL
SECURITY INFORMATION 5 APFENDIX D
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CONFIDENTIAL NPG REFOKT NO. 1138

‘ ) Fragmentation Tests of Notched-Ring Boabs, 250 1lb,,
Type Ex 17-0 Mod

ZABLE X (Contiouod)

60 Ft. Radius Arena 3000 Frames per secCe.

35mm Fastax Camera 1l Comg. B .

Rd. 3, 250¢ Ex 17-0 Ring Bonmb Ser #15 Filler weight 93,12 Lbs,

Total Weight 250,08 Lbs, Dates 6 March 1953

frame in \hich , Bean Total '
1 ~Hit Ooccurred Zope  No. Fresments Hits  Yelocity (f/s)
% I 28 95-100 3 6430
¥

100-105

37 80-65
38 75-80
39 100-105

i D FO DR BAWSN W MaWw H D\ W
(WRN ST

&
0
?
O
\Jt
'.l
-~ N

3
29 95100
90=-95 7 6210 .
30 90-99 '
95-100 11 6000
95-100 8 5810
32 85-90
| 5559 ‘ 5630
; 33 85-90
90-95
95-100 .
100-105 13 5450
4 8
2 ' 9?1280 4 5290
2 = 99100
[ 4 5140
l
5000
4860
4740
4620
4500
CCNFIDENTIAL
SECURITY INFORMATION é APEENDIX D
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CONFIDENTIAL . NFG REPCHT NO. 1138

Fragnentation Tests of Notched-Ring Scobay 250 1b.,
Type Ex 17~0 Mod C

IABLE X (Contipued)

Frame in \\hich Total
it QOccurred &one ng._mgmm Hita  Yelocity (£/s)

4] 65-70 2 2 4390

42 75-80 1 1 4290

44 65-70 2 2 4090
Median :
Average ] 5510
CONFIDENTIAL
SECURITY 1LFORMATIO 7
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CONFIDEN1TIAL NPG REFPORT NO. 1138

Fragmentation Tests of Notched-Ring Boabs, 250 1b., 1
Tyye Ex 17 Mod O

it salbe: . A ST

e

IABLE X (Continued)

60 Ft. Radius arena 3150 Frames per sec,
35nm Pastax Caaera 2 Comp. B
Ra. 3, 250#¢ Ex 17-0 Ring Bor™ Ser #15 Filler Weight 93.12 Lbs,
Total weight 250.08 Lbs, Dates 6 March 1953
Frame in which Base
~Hit Ocourred Zone Ho. Fragmonts Yelogity (£/a)

23 175-180 1 8220

26 175-180 1l 7270

28 175-180 1l 6750

29 ' 175-180 2 6520

30 175-180 1 6300

32 175-180 2 5910

39 175-180 1 4850

40 175-180 3 4730

41 175-180 1 4610

42 175-180 2 4500

43 : 175-180 1l 44500

48 165-170 1l 3940

50 170-175 1 3780

52 165-170 2 3630

59 165-170 1 3200

63 175-180 1l 3000

64 165-170 1 2950

65 175-180 2 (Base Plug) 2910

66 175-180 2 2860
Modian 4650
Avereage 4670
CORFIDENTIAL l
S8ECURITY INFORMATION 8 APPENDIX D
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CONFID:NTIAL NPG REPORT NO, 1138

Fragnentation Tusts of Notched-Ring Socbs, 250 1b,,
Type Bx 17 lod O

L i . V. i SO 1 40N

E

60 Ft. Redius Arona 2950 Franmes por sec.
35mn Fastax Camera 1 cOmg. B
Rd. 4, 250¢ Ex 17-0 Ring Bomb Ser #16 Filler woight 92,24 Lbs,

Total 'We ght 248,52 Lbs, Dataes 7 March 1953
Frame in which Total
it Ocgurred &one nsz..hnmnn Hits  Yelooity (£/s)
27 95-100 1 1 6560
28 95-100 3 3 6320
29 90=-95 1
95-100 7 '
100-105 1 2 6100
30 90=-95 3
95-100 2
100-105 1 6 5900
31 90-95 4
95-100 2
100-10% 3 9 5710
32 90=-95 5 5 5930
33 - 85-90 3 3 5360
34 80-85 2 2 5210
35 80-85 2 2 5060
36 95-100 2
100-105 2
80-85% 2 6 4920
37 80-85 2
£5-90 l 3 4780
38 85-90 1 1 4660
39 85-90 1
95-100 1 2 4540
40 95-100 1l
105-110 1l
75-80 1l 3 4430
CONFIDENTIAL I
SECURITY INFORM.TION 9 APPENDIX D
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COXFIDENTIAL NPG RBPORT NO. 1138 ;
Fragnentation Tests of Notchud-Ring Coubs, 250 1b,, ’
Type Ex 17 Mod O -'
Ty y i
Frame in which Bean Total |
~Hit Oggurred &one No. Fragonnts Hits  Yelocity (£/s)
4l 95-100 1
100-105 1 2 4320
42 65-70 1 1 4210
43 90-95 2
6%5-70 1 3 4120
44 85-90 1 1 4020 ]
Median - 5550
Average 5350
‘ e
CONFIDE TAL |
SECURITY INFORMATION 10 AFPENDIX D 5
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CONFIDENTIAL NPG REPORT NO. 1138 =
Fragoentation Tests of Notchaod-Ring Boabs, 250 1lb,, , i
Type Bx 17 Mod © i
2ABIE X (Contimied) i
60 Ft. Radius arena . 8000 Franes per sec, i
35mn Fastax Camera 2 e B
Rd., 4, 250# BEx 17-0 Ring Bomb Seor #16 F:?Zer Vieight 92,24 Lbs,
Total Weight 248,52 Lbs, Dates 7 March 1953
Frame in wWhich Total
- &ons m..mm Bits  Yslooity (£/a)
24 175-180 1 1 7500
27 175~-180 1 1 5670
29 175-180 2 2 6210 -
31 175-180 2 2 5810 _
42 170-175 1 1 4290 ‘
44 175-160 1 1 4000
45 179-180 1 1 4000
47 175-180 1 1 3830
48 175-180 1 1 3750
50 175-189 1 1 3600 '
55 175-180 1 ‘
155-160 1 2 3270
57 175-180 1 1 3160
65 170-175 1 1 2770
; (Bassa
69 175-180 2 Pl;g ) 2 2610
70 175-160 1 1 2570
72 175~-180 1 1 2500
Median 3860 !
verage 4230
CONFIDERTIAL |
SECURITY INFORMATION 11 AFPENDIX D l 1
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CONFIDENTIAL NPG RRPORT 20, 1138

Fragnentation Tests of Notched-Ring Bonmbs, 250 lbe,
Type Ex 17 Hod O

il & DAL -4 ~ ol B Al oo e B0 ) W e,

24818 X (Continned)
60 Ft, Radius arena 3100 Fraces per seace.
ggcu Fastay Camera 1 Cog. B
i6, 250# Bx 17-0 Ring Bomb 8er #17 Filler Weight 92,22 Lbs.
Total eleisht 248,33 Lbs, Dates 20 March 1953
Frape in ¥hich Total
~Ji% _Qoouxxcd. Zene ne._mmm Hits  Yeloeitx (£/z)
28 95-100 2
100-105 1l 3 6640
29 90-98 1l
95-100 3 4 6410
30 0~95 2 I
- 95-100 5
100-105 4 11 6200
a 85-90 s §
95-100 4
100-105 2 7 6000
32 85-90
90-95 2 .
95-100 1l 10 5810
33 85-90 2
90-95 2 4 5640
34 100-105 1 l 5470
35 80-85 2 ,
: 85-90 1 3 5310
36 80-89 2
85-90 2
100-1C5 1 5 5170
37 80-85 3
995-1C0 1 4 5030
38 7580 1 1 . 4890
-80 2
3 58 1 3 4770
40 75-60 1 1 4650
I
CONFIDENTIsL !
SECURITY INFORLTION 12 arPERDIX D ‘
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CONFIDENTIAL NPG REPOKT NG, 1138
Fragnentation reag_p gr goighﬁgaaéng Bocbs, 250 1be,
W
Frame in wWhich Total
Hi% Ocourred. &one wm Hita K  Yelocity (£/s)
42 0=79 1
590 1
95100 1 3 4430
43 85-90 1 1 4330
44 65=70 B | 1 4230 i
45 65-70 1 1 4130
48 £5-90 1 1 3880
51 65-70 1 1 3650 ’
Median 5800
Average 5560
%
| i CUNFLUSNT 1oL ‘
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CCNFIDENTIAL NPG REPORT NO. 1138

Fragoentation Tests of Notched-Ring Boabs, 250 1b,,
Tyre Ex 17 Hod O

I4RLE X (Continued)

60 Ft. Radius Arena 3200 Frames per 8eC.
35mm Fastax Camera 2 Comp. B
Rd, 16, 250¢ Bx 17~-0 Ring Bomb Ser #17 Filler Weight 92,22 Lbs,
Total Weight 248,33 Lbs, Dates 20 March 1953
Frame in which Base
it Qcourred 4008 o, Fragments Yeloodty (£/s)

24 175-180 1l 8000

26 175-180 1 7380

30 . 175-180 1 6400

32 175-180 1 6000

33 175-180 3 - 5820

34 175-180 1 5650

36 175-180 2 5330

39 175-180 2 4920

40 175-180 1l 4800

42 175-180 1l 4570

44 175-180 1l 4360

45 175-180 1 4270

46 165-170 1l 4170

69 175-180 2 (Basa Plug) 2780

70 175-180 1l 2740

71 17%-180 1 2700
Median 5200
average 4980
CONFIDIENTIAL
SECURITY INFORMATION 14 #PPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1138

Fragnontation Tests of Notchod-Ring Bcbs, 250 1b,,
Type Ex 17 Mod O

60 Ft. Radius arena
3500 Pastax Camora 1 Compe B
Rd, 16 250¢ Bx 17-0 Ring Bonodb Ser #17 nﬂor welght 92.22 Lbs,

3100 Frames pcr sec,

Total Heieht 248,33 Lbse Dates 20 March 1953

Frane in shich Nose

it Qocurred &ons No. Fragoents Yelosity (£/s)
112 0=5 1 1660

CONFIDENTI AL

SECURITY TNFORV.TTION 18 APFENDIX D
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CONFIDENTIAL NPG REPCRT NO, 1138

Fragmentation Tests of Notched-Ring Bombs, 250 1b,,
Type Ex 17 Mod O

IABLE X (Continued)
60 Ft. Radius Arena 2950 Prames per socC,
35nm Fastax Camera 1 Compe B
Rd, 17, 250¢ Bx 17-0 Ring Bomdb Ser #18 Figger weight 91,20 Lbs,
Total Hcight 248,09 Lbs, Dates %3 Harcg1%353
water

Beanm 8pra
Frace in whioch (84° - §S7z) Total
-4t Occurred &onse dits
28 95-1C1

29 95-101
101~-107

30 90-95
95-101
101-107

31 9095
95-101
101-107

32 90-9%
95-1C1
101-107

33 64-90
90-95

95-101

101-197

34 64-90
90-95

101-187

35 £4-90
90=9%
95-101
101-1C7

36 84-90
101-197

37 84-90
95-10i
101-107

36 95-101

| 6320

-

= WM WHd N DPDW NN AW O PNRON CCOP WNO M

1% 6100

v

22 99CO

"~ 15 s710

e

24 5530

16 5360

19 9210

11 5060

7 4920

7 4780
1 4660

CONFIDENTI AL

SECURITY INFCRUATICON 16 APPENDIX D




CONFIDENTIAL NPG REPOKT NO., 1138

Fragoentation Tosts of Notched-Ring Eozbs, 250 1b., |
Type Ex 17 kMod O -

IuBLE X (Continued)
Bean 8Sp ra¥
Frame in \hich (84® - 107%) Total
4 it Qogurred Zne  No. Fragments Hits  Yelocity (£/g)
: 39 90-95 2
95-101 1 3 4540
40 84-90 1
. 90=95 1 2 4430
41 84~90 1
90-95 1
95-101 2
101-1C7 1 5 4320
42 84-90 2 2 4210 '
44 £4-90 1l
101-107 2 3
Median 9530
Average 5330
CONFIDENTIAL
SECURITY INPORELTION 17 APFENDIX D
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CONFIDEBNIIAL : NFG REPCKT NO. 1138

Fragmsntation Tests of Notched-Ring Boubs, 25C 1lb,,
Type Ex 17 Mod O

Z4BIE X (Contimucd)
6C Ft. Radius arena 2950 Frames per sec,
3¢am Fastax Canera 2 Comp. B .
R4 17, 250¢# Ex 17-0 Ring Bomd Ser #18 Flf?or Veight 91,20 Lbs,
Total vieight 248,09 Lbas, Dates 23 March 1353
(Water Pit
Boan 8pr
Frame in which (04® - 20;3) Total
it Ocourred.  4ope Ho. Frazments Hits
29 95-1C1 3 .3 610C
30 95-101 11
101-107 9 20 $900
31 90-95 8
95-101 6
101-~107 9 23 5710
32 90-9% 8
95-101 5
101-107 7 20 5930
90-9 9
3 95-131 g
101-107 20 5360
34 64-90 P
90-9% 10
95-101 2
101-107 6 20 5210
35 64~-90 1C
‘ 570=95 4
101-107 5 19 5060
36 £4=90
90-95 Z
101-107 4 11 4920
$4-90 3
2 101-107 2 5 4760
& o%-301 2
101-1C7 3 ? 4660
39 95-101 1l 1 4540
CONFIDENTIAL

SECURITY INFORMATION 18 APFENDIY, D




CONFIDENTIAL NPG REPOKRT NO. 1136

Fragmentation Tests of Notched-liing Becmbs, 250 1b,,
Type Ex 17 Mod O

|
Boam 8pray |
Frame in Which (84° - 107%)  Total !
Hit Occurred &one No, Fragments Hita  Yelocitv (£/a) ‘
40 90-95 1 1 4430 |
42 8§4=90 1 {
95-101 1 ’
101-107 1 3 4210
45 54~-90 1 @
101-1C7 1 2 3530 '
47 84-90 1
101-107 1 2 3770 l '
idedian 5440 1o
avorage 5310 il
CONFIDENTIAL
SECUKIZY INFCRIATION 15 APYENDIX D
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 FRAG NO.1725 AR ) QTR TARLY
PR e 250 LB BOMBSEX /7 M0D O
- S _ SAMPLE BEAM SPRAY FRAGMENTS

SERIAL NG | : SERIAL NO 2

0-94" G4-9 -2 102-106 I0-94 94 -98 9% M2 102 106
0-% gm0 L., RN
P - 8 1 8 ® ¢ o e 6 ° " * . . . . .
Gms. (7 - <eule Tt l2 I : ) 0:3 75 N
%-14 Cms. . . sen .«
PCS. - . w®e ¢ *°° 4

QmS. 22 '335 i NILRE P A _ 550 %
14-2% GMS. == cempgo.n voe .

]
PCS. Sl sam L aen qQene 6 : :
GMS. 139°°® 302 8° 3 javs g . 106
[
S SR, L [ RS ‘es e 2 - - .(,... 5-.-
. -
5?183,3% -‘JI‘I . '2.29: -324:::. 58 * 3548 ® 3@ ®,;39

® e
‘ o gqg *on e e 4 * CX R PR
In-47. GRS - » sacoa swpa e »

-

§ ¢ g ° o,

[ ]
PCS. ;7 eo® -2 - ews 6 3 & U ]
GIBS.2870-'°312. ol ﬂo - :41100---_ 232* Y574 43398037 @

4%5-5% GmMS. ~ . | I
E(I:nss fé = /0‘.23 = 510_. SIZ < . 50 47 45

Sh-6% GRS. - @ hn ! m W b .. P) P
Egz%. 92 ‘nzso"'m::w" sse 8,70, 0 e

6%-7% GMS. - < ¢ : 4
EICII%. o5 ° [Fs e 200 i &

7ha-8% GWS.
GmS. 3

8%2-9% GmS.
PCS.
Gms.

952 -10% GRS.
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